BCC-010 was halved along its growth axis following collection. For this study, a 5 mm thick planar section was cut from the face of one of the stalagmite halves. Two 37 mm-wide strips were then cut from the section such that their long axis was perpendicular to the growth horizons, and these were subsequently subdivided into ~5 mm samples (0.9 cm 3 ).
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Age Model
We combine a previously published age model for BCC-010 with a further two dates obtained for this study (1) . The chronology for the interval studied in this paper was constructed using 24 230 Th dates determined by U-Th measurements conducted at the Minnesota Isotope Laboratory on the opposing stalagmite half to that used for magnetic analysis (Table DR1) .
We achieved chemical separation of the uranium and thorium fractions using iron co-precipitation and anion-exchange column chemistry (2). Measurements were carried out on a multi-collector inductively coupled plasma spectrometer (Thermo-Finnigan NEPTUNE). All the samples were spiked with a 233 U-236 U double spike to monitor instrumental mass fractionation. We correct for abundance sensitivity by characterizing the tail correction at masses 234.5 and 237 on the uranium isotope standard, CRM-112A.
For those 230 Th dates obtained previously, all uranium isotopes were measured on Faraday cups with the lowest uranium isotope beam intensity ( 234 U) at ~30 mV (1) . For the two oldest 230 Th dates, measured for this study, all isotope measurements were performed in peak-jumping mode using a Secondary Electron Multiplier (SEM), with the highest uranium isotope beam intensity ( 235 U) at ~270,000 cps (~5 mV). All thorium isotope measurements were conducted on an SEM behind a retarding potential quadrupole (RPQ) in peak-jumping mode.
All dates are in stratigraphic order within analytical errors and we assume linear growth rates between dated intervals.
230
Th ages were calculated using gravimetrically determined half-life values (3).
Stable Isotopes
Stable isotope measurements of δ 13 C and δ
18
O had also been previously made on BCC-010 at the University of Kentucky (1). For these measurements, samples were collected contiguously at 0.5 mm intervals from the opposing stalagmite half.
Magnetic Analysis
Magnetic analysis was carried out at the Institute for Rock Magnetism at the University of Minnesota (Table DR2 ). The natural remanent magnetization (NRM) for each sample was measured using a 2G-Enterprise cryogenic magnetometer equipped with tri-axial super-conducting quantum interference devices (SQUIDs). The IRMs were applied using an ASC Scientific Impulse Magnetizer equipped with a coil capable of producing fields up to a maximum of 1.15 T. Magnetizations were each measured five times and an average taken. Typical uncertainties for the measured average magnetizations are less than 1%.
The magnetization attributable to the soft component is calculated as:
and the hard component is calculated as:
A representative group of eight samples was subjected to a further 1.15 T field, oriented parallel to stalagmite growth and the resulting SIRM was then demagnetized step-wise, up to a maximum field of 170 mT using a 2G in-line alternating field (AF) demagnetizer ( Figure DR1 ). To reduce the effects of background drift and noise, the samples were measured five times after each demagnetization step and the measurements averaged. After application of a 40 mT demagnetizing field, the magnetizations of the samples were significantly reduced and the difference in the magnetization between successive steps approached the sensitivity of the instrument (10 -11 Am -2
). The calculated gradients after 40 mT were therefore affected by background noise. Taking the first derivative of these demagnetization curves, we determined coercivity spectra for each of the eight samples ( Figure DR1 ). The ratios of the residual remanence to the SIRM correspond well with the IRM hard values obtained using a back-field IRM. This component is not represented by a coercivity distribution in the gradient acquisition plots in Figure DR1 , as we assume it to be negligibly affected by fields up to the maximum applied field of 170 mT. It therefore has no gradient within the range of the fields applied. 
Figure DR2
Coercivity distributions of IRMs held by specimens from BCC-010.
Eight representative specimens were given saturation isothermal remanent magnetizations (SIRM) using a 1.15 T field and were subsequently subjected to a 25 step-wise alternating field (AF) demagnetization using alternating fields up to a maximum of 170 mT. The samples' measured data (solid circles) were modelled using two coercivity distributions: a minor, very low coercivity component that is not present in all samples (dotted line) and a dominant low coercivity (B cr <50 mT) 'soft' component (dashed line) accounting for 83-96% of the low-coercivity magnetization. The sum of these two components is represented by a solid line. The scale of the vertical axis is the same for each specimen. 
